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The study plan also identifiés research to strengthen the FHWA Technique by
improving the technical literature upon which the technique is based.
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The study plan balances Corps wetlands values assessment needs with
weaknesses in the technical literature to produce a list of national research
priorities. Priority research identified in the study plan includes hydrol-
ogy, water quality, and fish and wildlife studies (primary and secondary
g productivity) in:

S%P Bottomland hardwoods, including swamps, of the Gulf and South
Atlantic Coasts and Interior: Midcentral Regiongj

Freshwater marshes adjacent to rivers and lakes in the Interior:
North Central-Great Lakes Regioqj

Estuarine marshes in the Pacific Coast Regio?]

Swamps in the North Atlantic Regionj ond

Vo
Rl

Tundra in the Alaska Region.

Pricrity function-specific studies and some special studies are also
identified,

Due to the complexity of the research efiforts and the large number of
identified Yesearch priorities, the Wetlands Research Program will address
only selected research studies. Other agencies and research institutions are
encouraged to conduct priority studies identified in this study plan.
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Socioecononic studies were not included as priority research during
implementation of the first 2 years of the research because basic under-
standing of many wetlands functions is currently limited. Socioceconomic
studies will be initiated as understanding of specific wetlands functions
increases.
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N PREFACE

This report was sponsored by the Office, Chief of Engineers (OCE),

US Army, as a part of the Wetlands Research Program (WRP). The WRP is con-
ducted by the Environmental Laboratory (EL), US Army Engineer Waterways Exper-
iment Station (WES). OCE Technical Monitors for the WRP were Drs. J. Hall and
R. J. Pierce and Mr. P. C. Pierce.

The report presents a comprehensive wetlands functions and values study
plan., The study plan, which was developed according to a logical, stepwise
approach, will be used as a guide to a multiyear research effort to develop
methods for quantifying wetlands values. The study plan incorporates informa-
tion obtained from an evaluation of existing wetlands assessment methods, a

survey of Corps of Engineers (CE) wetlands values information needs,

state-of-the—art literature reviews, and a CE wetlands values workshop.
Research identified in the study plan is designed to strengthen a wetlands
values assessment method recently developed for the Federal Highway
Administration,
Authors of the report were Mr. E, J. Clairain, Jr., Dr. D. R.
Sanders, Sr., Dr. H. K. Smith, and Mr. C. V. Klimas, all of the Wetlands and
Terrestrial Habitat Group (WTHG), Environmental Resources Division (ERD), EL.
The report was prepared under the general supervision of Drs. Sanders and
Smith, WILHG; Dr. C. J. Kirby, Chief, ERD; and Dr. John Harrison, Chief, EL.
.During the preparation of this report, COL Tilford C. Creel, CE, and
COL Robert C. Lee, CE, were Commanders and Directors of WES and Mr. F. R.
Brown was Technical Director. At the time of publication, COL Allen F. Grum,

USA, was Director and Dr. Robert W. Whalin was Technical Director.

This report should be cited as follows:

Clairain, E. J., Jr., et al. 1985. "Wetlands Functions and
Values Study Plan," Technical Report Y-83-2, US Army Engineer
Waterways Experiment Station, Vicksburg, Miss.
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CROSS-REFERENCE OF IDENTIFIED WETLAND TYPES AND THE NATIONAL
WETLANDS INVENTOKY (NWI) CLASSIFICATION SYSTEM

Name Used in Téxt

Bogs
Bottomland

hardwoods

Estuarine emergent
Estuarine marshes
Estuarine scrub/shrub

Fens

Forested and unforested freshwater tidal

Freshwater
Lacustrine
Lacustrine

Lakes

marshes

emergent

Mangrove swamps

Marine

Mud flats
Palustrine
Palustrine
Palustrine
Palustrine
Palustrine
Palustrine

aquatic bed
emergent
forested
moss/lichen
scrub/shrub

NWI Classification

Palustrine
Palustrine

Scrub/Shrub
Forested

Estuarine Emergent
Estuarine Emergent
Estuarine Scrub/Shrub

Palustrine
Palustrine

Emergent
Forested and

Palustrine Emergent

Palustrine
Lacustrine
Lacustrine

Emergent

Emergent

(Nonpersistent)

Lacustrine

Estuarine Scrub/Shrub

Marine

Unconsolidated Shore/Bottom

Palustrine
Palustrine
Palustrine
Palustrine
Palustrine
Palustrine

Aquatic Bed

Emergent (Persistent)
Forested

Moss/Lichen
Scrub/Shrub

Playa lakes
Pocosins

Prairie potholes
Reservoirs
Riparian forests
Riverine

Riverine emergent

Salt marshes
Seagrass beds
Shyub carrs
Swamps

Tundra
Vernal pools
Wet meadows
Wet tundra

Lacustrine/Palustrine Emergent

Palustrine Scrub/Shrub

Palustrine Emergent (Persistent)

Lacustrine
Palustrine Forested
Riverine
Riverine Emergent
(Nonpersistent)
Estuarine Emergent
Marine Aquatic Bed
Palustrine Scrub/Shrub
Palustrine Forested
Palustrine Emergent
Palustrine Emergent
Palustrine Emergent
Palustrine Emergent
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WETLANDS FUNCTIONS AND VALUES STUDY PLAN

SELANPLIN 0% 2

PART I: INTRODUCTION

1. Wetlands have many valuable functions, including fish and wildlife
habitat, flood storage and desynchronization, ground-water recharge/discharge,
nutrient and heavy metal immobilization, sediment retention, shoreline anchor-
ing, silviculture, and aesthetics. Not all wetlands provide the same func-
tions, and the importance of functions differs both within and among wetland
types. Some wetlands have well-documented and critical functions; others have
poorly understcod or less important functions.

2. The Corps of Engineers (CE) has recognized the need for a technique
that can be used to reliably assess and quantify wetlands values. Responsi-
bility for developing an assessment technique has been assigned to the US Army
Engineer Waterways Experiment Station (WES).

3. No single assessment procedure currently available affords the capa-
bility for accurately quantifying all functions attributed to wetlands; how-

ever, a procedure developed for the Federal Highway Administration (referred

to as the FHWA Technique) provides an excellent framework for assessment.

4, The FHWA Technique (Adamus 1983) has been tentatively adopted as the
basis for a CE wetlands functions and values assessment procedure. The great-
est attribute of this technique is that it is based entirely on the technical
literature; thus, it has the potential for providing the best technical
assessment. Unfortunately, the literature is weak in many areas.

5. The objectives of this study plan are to:

a. Present a logical framework for developing a wetlands assessment
technique.

b. Propose steps necessary to improve the procedural organization of
the FHWA Technique,

X
P

ol LT e

c. Identify regional and national priorities for research to
strengthen the technical validity of the FHWA Technique.

d. Present methods for effective information transfer.
The study plan balances CE wetlands information needs with weaknesses in the
technical literature to produce a list of national research priorities. This
list is intended to guide future wetlands evaluation research; however, the

scope of the plan is so broad that only items of highest CE priorities will be
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implemented. This plan should also assist others (e.g. Federal agencies and
academia) in identifying productive research areas.

6. The study plan is divided into seven parts. Part I presents the
objectives and other introductory information. Part II presents the approach
for development of this study plan. Part III provides regional research
priorities and the rationale for identifying these priorities. Part IV
identifies national research priorities. Part V discusses the FHWA Technique
and proposed revisions. Part VI presents mechanisms proposed to ensure

effective information transfer to CE Districts, other Federal agencies, and

the general public. Part VII describes a framework for project
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PART I1: APPROACH

| Lowt ot

7. The general approach to developing this study plan was to select an

assessment procedure that could serve as the basic framework for developing a

Loy

useful technique, modify the organizational structure of the selected tech-
nique as necessary, identify research that could be used to strengthen and
refine the technical validity of the selected technique, and develop effective

information transfer methods. Coordination with other agencies having similar

i o~

interests and needs has been sought throughout development of this approach to
., ensure broadest acceptance and application of the results. A series of inter-
related steps were identified to address the approach. These steps are

illustrated in Figure 1 and described below.

Step 1. Assessment of Existing Wetlands Evaluation Techniques

8. Forty wetlands evaluation techniques published prior to 1981 were
assessed to determine their advantages and disadvantages (Appendix A; Lonard
et al. 1984). No single technique was found to provide an adequate framework
upon which to develop a method responsive to CE needs. Therefore, a survey of
CE Districts was conducted to determine whether they used unpublished tech-

niques for wetlands evaluationm.

Step 2. CE Survey of Wetlands Values Information Needs

9, Thirty-seven CE Districts were surveyed to determine currently used
assessment techniques, wetland types receiving greatest developmental pres-—
sures, research priorities, and user needs. Survey details are provided in
Appendix B (Forsythe, Clairain, and Smith 1983).

10. The survey indicated that Districts do not use formal wetlands
assessment methods; instead, they rely primarily on professivonal judgment.
Wetland types receiving most intense developmental pressures nationally were:

bottomland hardwoods,* freshwater marshes, swamps, and estuarine marshes.,

* A cross-reference listing of common names for wetland types and National
Wetlands Inventory terminology appears on page 4.
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STEP 1: ASSESSMENT OF EXISTING
WETLANDS EVALUATION TECHNIQUES

STEP 2: CE SURVEY OF WETLANDS
VALUES INFORMATION NEEDS

y

STEP 3: REGIONAL WETLANDS | ‘ STEP 4: WETLANDS VALUES
VALUES LITERATURE REVIEWS DATABASE

] |

STEP 6: WETLANDS FUNCTIONS AND
VALUES STUDY PLAN: PRELIMINARY |
REPORT

STEP 5: NATIONAL WETLANDS
VALUES ASSESSMENT WORKSHOP

|
STEP 7: CE WETLANDS VALUES

WORKSHOP
}
STEP 8: WETLANDS FUNCTIONS AND »| STEP 10: DEVELOPMENT OF A QUALI-
VALUES STUDY PLAN: FINAL REPORT TATIVE WETLANDS ASSESSMENT TECHNIQUE

y

STEP 9: CONDUCT WETLANDS

VALUES RESEARCH g
1

STEP 11: DEVELOPMENT OF A QUANTITATIVE
WETLANDS ASSESSMENT TECHNIQUE

Figure 1. Steps in development of wetlands functions and values research
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Highest national research priorities were: food chain production, heavy metal

“‘
N
b
\\):a
)
»
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3
o

immobilization, nutrient uptake, ground-water recharge/discharge, flood stor-

age and desynchronization, reduction of suspended solids, aquatic habitat, and
erosion abatement. Characteristics identified by CE Districts as desirable of
a wetlands evaluation technique were: flexibility, scientific validity, re-
gional applicability, and acceptability by the CE and other agencies. The
need for regionalized summaries of wetlands values information, together with

a mechanism for rapid retrieval, was also identified.

Step 3. Regional Wetlands Values Literature Reviews

11. A thorough review and synthesis was conducted of existing wetlands

functions and values literature. Literature on wetlands functions was region-
alized (Figure 2) and reported by four broad categories: hydrology (Jones and
Klimas 1985), water quality (Nixon and Lee 1985), fish and wildiife (Bane,

Bane, and Ellsworth 1985), and socioeconomics (Shabman and Batie 1985). Each

B
8
e
5
I
:
!
N
i

literature review examined the quantity and quality of available information,
and this information was synthesized by wetland type and specific function or

value for each region. The socioeconomic literature review was not region-

alized due to limited region-specific information. The reviews also provided

T

recommendations for additional research to address identified data gaps.

Step 4. Wetlands Values Database

12, To provide a mechanism for rapid retrieval of published wetlands

values information as requested in the survey, the CE and the US Fish and

Wildlife Service (FWS) are jointly developing a computerized literature
retrieval system that can select articles by various categories, including
location, wetland type, CE District or Division, wetlands function or value,
and author, and provide a complete citation and abstract of each article. The
database, which presently contains about 3,500 articles, is being expanded
toward a goal of more than 6,000 articles. Selected CE Districts are assess-

ing the user-friendliness of the system and will provide recommendations for

revisions. The system will ultimately be made available to all CE Districts.
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Step 5. National Wetlands Values Assessment Workshop

13. After reviewing the available assessment techniques, a procedure
developed by the Federal Highway Administration was recognized by the CE and
other Federal and State agencies as having potential merit. A workshop hosted
by the FWS and cosponsored by 17 agencies was held in 1983 to critically
review the FHWA Technique and provide recommendations for revisions and needed
research. The technique was thoroughly examined by panels of experts on wet=-
lands hydrology, food chain production, water quality, fish and wildlife
habitat, socioeconomics, and wetlands assessment methodologies (Sather and
Stuber 1984).

Step 6. Wetlands Functions and Values Study Plan:
Preliminary Report

14. This document identified regional research needs by integrating
information derived from Steps 1~-5 and other information sources, including

distribution of CE permitting activities and national or regional symposia and

workshops. Research needs were presented for all regions, regardless of
potential overlap between regions or wetland types or potential funding

requirements, in an effort to provide the broadest research scope.

Step 7: CE Wetlands Values Workshop

15. The preliminary study plan was reviewed at a CE workshop held in
1983. The following questions were addressed: "Are regional research priori-

ties identified by WES an accurate indication of research needs? If not, what

should be the regional research priorities, and why?" The workshop was at-

tended by 41 CE elements and several other Federal agencies. Workshop partic-
ipants were divided into small regional working panels to provide an effective
atmosphere for expression of ideas. The workshop panels developed specific

recommendations for regional research needs. Regional research needs were

AN | MR PN I A

used to establish national research priorities.
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Step 8. Wetlands Functions and Values Study Plan:
Final Report

16. Steps 1-7 provided background information for development of this
document. The final study plan presents recommendations for development of a
technically sound wetland assessment technique. A national research approach
is also provided to address priority needs. Recommended research is discussed

in Part IV, Results will be used to strengthen and refine the FHWA Technique.

Step 9. Wetlands Functions and Values Research

17. Selected high-priority research identified in the final study plan
will be initiated by WES in fiscal year (FY) 1985. The number and breadth of

studies will be dependent upon available funds and other constraints.

Step 10: Development of a Qualitative Wetlands
Assessment Technique

18. The FHWA Technique has been adopted as the framework for development
of a method for 7£ use. Revision of this qualitative technique will be initi-
ated in FY 1984, and a revised version will be available in FY 1985. Emphasis
will be placed on incorporation of recent literature and structural modifica-
tions, and development of computer software. After field testing, the tech-
nique will be further revised to include "red-flag'" features, regional consid-

erations, computer enhancements, and a sensitivity analysis.

Step 11: Development of a Quantitative Wetlands
Assessment Technique

19, As results of research from Step 9 become available, function-
specific information will be incorporated into the revised FHWA Technique
developed in Step 10 to strengthen its technical validity. Function-specific
quantitative methods resulting from research efforts will also be incorporated

as they become available,
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%§ PART III: REGIONAL RESEARCH PRIORITIES

?F 20. Research needs were identified to establish regional research prior-

;%ﬂ ities. The continental United States was divided into seven regions based on

zﬁ} wetland types, geography, and CE District boundaries (Figure 2). Research

;iﬁ needs and developmental pressures were obtained from the CE survey and were

N refined by the CE workshop. Literature reviews were regionalized, and the

%ﬁ quantity and quality of information were assessed by function and wetland type

%g to identify data gaps. The literature reviews are not presumed to be all-

%3 inclusive, but reflect the relative distribution of information available by
i topic. Generally, research priorities were established by a synthesis of

iﬁ research needs determined from the survey, literature reviews, and the CE

T workshop.

v

T Region 1 - Alaska

%% District survey

ég 21. Wetlands developmental pressures. Greatest developmental pressures

: occurred in the following wetland types: tundra (30 percent), bogs (23 per-
f cent), estuarine marshes (17 percent), and lacustrine (12 percent),

F; (Figure 3).

{2 22. Research needs. Functions assigned highest research priority were:

‘;1 water supply; aquatic habitat; flood (water) storage and desynchronization;

4 food chain production; waterfowl habitat; ground-water recharge/discharge;

5;. terrestrial habitat; and erosion abatement (Figure 4).

%& Literature reviews

23. Hydrology. Sediment retention and shoreline anchoring have been
studied fairly intensively. Water budset components, ground-water recharge/
discharge, flood storage and desynchronization, and water supplies have not
been well defined in the region. Marine, estuarine, and riverine systems have
received the most research attention, while hydrologic functions in lacustrine
and palustrine wetlands remain relatively unknown (Table 1).

24. Water quality. Research has been restricted almost entirely to
tundra (Table 2). The reviewer described knowledge of the effects of Alaskan

wetlands on water quality as "primitive." The only mass balance study, which
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WETLAND TYPES*

PALUSTRINE SCRUB-SHRUB
PALUSTRINE FORESTED
ESTUARINE EMERGENT
PALUSTRINE EMERGENT
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LACUSTRINE/PALUSTRINE
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RIVERINE
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OTHER OTHER
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AVERAGE DEVELOPMENTAL PRESSURE
* ACCORDING TO COWARDIN et al.(1979).

&

Figure 3. Average developmental pressure on wetland types, Region 1 - Alaska
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WETLANDS VALUES
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TERRESTRIAL HAB.
EROSION ABATE.
NUTRIENT UPTAKE
HEAVY METAL
SHORELINE PROT.
SUSPENDED SOLIDS
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RELATIVE RANKING
* BASED ON SURVEY RESPONSES.
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Figure 4. Relative ranking of wetlands research priorities,
Region 1 - Alaska
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concerned nitrogen in wet tundra, revealed that much of the soil nitrogen is
unavailable to plants and is not likely to be exported. The role of tundra as
a source of nutrients and metals is not well studied, but export is thought to
be minimal. Only one study of nitrogen fixation was found, and limited
research has been conducted on leaching and litter loss. Little is known
about chemical transformations in tundra, but this function appears to occur
on a limited scale.

25. Fish and wildlife habitat. Despite the importance of Alaskan wet-

lands to fish and wildlife, relatively few publications were found. Most
wildlife literature examined marine and estuarine systems (Table 3). Few
studies focused on utilization of wetlands by salmonids. Productivity studies
represent a major void.
CE workshop

26. Although Alaska District (CE) representatives did not produce a
separate workshop report, they recommended that research be initiated in
Alaska's unique permafrost areas to clarify hydrologic relationships, includ-
ing water supply, flood storage and desynchronization, ground-water recharge/
discharge, and erosion abatement.
Permit load

27. A total of 610 permit applications (4 percent of the national total)
were received in 1982.

Research priorities

28. Hydrology. Research is needed to clarify hydrologic functions in
tundra.

29, Water quality. Research is needed to assess the role of tundra

as a:
a. Nutrient source, with emphasis on nitrogen fixation.
b. Nutrient sink, particularly in regard to nutrient uptake.
¢. Transformer of nutrients and metals.
30. Fish and wildlife habitat. Research is needed to assess the

role of:
a. Tundra and bogs as habitat for selected migratory waterfowl.
b. Estuarine wetlands as spawning and nursery habitat for selected
aquatic species.
c. Estuarine and palustrine wetlands for food chain production.
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31. Socioeconomics. Survey respondents ranked the four socioeconomic

Ll iy

functions among the five lowest priority research needs. However, these rank-

5

ings do not imply that socioeconomic functions are of little importance.
Instead, they are not considered to be immediate District needs. Therefore,
only limited studies on socioeconomic wetlands functions will be conducted

during initial years of wetlands values research.

{

Region 2 ~ Pacific Coast

District survey

32. Wetlands developmental pressures. Developmental pressures were

greatest in estuarine marshes (38 percent) and freshwater marshes (21 percent)

TV ey

(Figure 5).

33. Research needs. Functions assigned highest research priority were,

in descending order: food chain production; ground-water recharge/discharge;

reduction of suspended solids; terrestrial habitat; heavy metal immobiliza-

tion; nutrient uptake; flood storage and desynchronization; and aquatic
habitat (Figure 6).

Literature reviews

34. Hydrology. Very little information was found on wetlands hydrology
(Table 4). Available literature largely dealt with erosional processes, sedi-

ment deposition, and flood storage and desynchronization. Sediment movement

in large estuaries has received the most attention. The influence of wetland
vegetation on shoreline erosion in riverine systems has been studied in some
detail in the Pacific Northwest, but little information is available for
California. Wetland influences on other hydrologic processes (e.g. ground-
water recharge/discharge and evapotranspiration) have received almost no
region-specific attention. The question of overall water supplies has not
been evaluated in the context of wetlands functions (Table 4).

35, Water quality. Little information has been published on the effects

of wetlands on water quality (Table 5). Nearly all identified research has
been conducted in estuarine emergent wetlands, and no water quality studies
were found for palustrine wetlands. No studies were found that documented

complete mass balances for nutrients or metals in either estuarine or fresh-

water wetlands, and only one nitrogen fixation study was identified. Very
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AVERAGE DEVELOPMENTAL PRESSURE

* ACCORDING TO COWARDIN et al.{1979).

45 50 55

Figure 5. Average developmental pressure on wetland types, Region 2 -

Pacific Coast

WETLANDS VALUES

FOOD CHAIN FROD.

GROUND WATER
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TERRESTRIAL HAB.

HEAVY METAL

NUTRIENT UPTAKE S

WATER STORAGE ————
AQUATIC HABITAT . ——————————
WATERFOWL HAB.

AESTHETICS

SHORELINE PROT.

EROSION ABATE.

SCIENTIFIC/EDUC.

WATER SUPPLY
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RELATIVE RANKING

* BASED ON SURVEY RESPONSES.

Figure 6. Relative ranking of wetlands research priorities,

Region 2 - Pacific Coast
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little work was found on nutrient content of emergent vegetation, but several
studies addressed the role of emergent vegetation as a possible source of
nutrients and metals to adjacent waters. Very few studies examined biomagni-
fication of metals and nutrients in wetlands.

36. No measurements of denitrification were found, nor do available data
provide sufficient information to estimate burial rates for nutrients or i
metals in either estuarine or freshwater wetlands. Studies of nutrient ?
removal from sewage discharge indicated that some California wetlands retained |
a portion of additional nitrogen and phosphorus loading, thus acting as sinks
during periods of elevated loadings. Transformation of different forms of
nutrients and heavy metals by wetlands has not been described in sufficient
detail to permit assessment of the effectiveness of wetlands to perform this
function.

37. Fish and wildlife habitat. Fish and wildlife values have been well

studied (Table 6), particularly in marine and estuarine wetlands. Fewer
studies have been conducted in lacustrine and palustrine systems. This region
ranked second among the seven regions in total number of region-specific wild-
life references. The quality of syntheses and ecological characterizations
for this region also appeared to be superior to those for other regions.

38. Considerable information was available for all wildlife groups,
particularly birds and mammals, in marine and estuarine wetlands. All states
in this region have active endangered species programs that have generated
much useful wildlife data. Most riverine wildlife studies have been conducted
along the Columbia and Snake rivers. The limited acreage of lacustrine wet-
lands is reflected in the scarcity of wildlife literature for this system.

39. Utilization of marine, estuarine, and riverine wetlands by fish
species is generally well documented, particularly for salmonids. Data are
lacking on the use of small mountain streams as fish spawning and nursery
habitat. Lacustrine wetlands do not comprice a large portion of Region 2 wet-

lands, and studies on utilization of these systems by fishes are limited.

40, Information on aquatic ecology in palustrine systems is scarce.

.4".‘1’.-[ + ! ;{

Wetlands productivity values have received very little attention. A few

TSR

studies have described productivity in California estuarine marshes. Nothing

was found on primary productivity, detrital production, or energy flow in

[

riverine, lacustrine, or palustrine wetlands.
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CE workshop
41, The workshop panel report recommended research on altered (e.g.

diked) wetlands to determine the degree to which their functional integrity is
retained. The report also recommended an analysis (not review) of existing
fish and wildlife literature to identify areas needing research.

Permit load

42, A total of 1,351 permit applications (8 percent of the national
total) were received in 1982,

Research priorities

43. Hydrology. Research is needed to assess the role of:

a. Riparian forests (palustrine forested) in flood storage and
desynchronization.

b. Freshwater marshes in ground-water recharge/discharge.

a':-ﬁ?}/»ad.z._‘r i

-

Freshwater marshes in flood storage and desynchronization.

hQ
%]
1

c
d. Altered wetlands in performing a2ll hydrologic functionms.

44, Water quality. Research is needed to assess the role of:

a. Estuarine marshes in heavy metal immobilization and nutrient
uptake.

b. Freshwater marshes in removal of suspended solids.

¢. Freshwater marshes in heavy metal immobilization and nutrient
uptake.

d. Riparian forests in removal of suspended solids.
e. Altered wetlands in performing all water quality functions.
45, Fish and wildlife habitat. Research is needed to assess the role of:

a. Estuarine marshes in food chain production.
b. Freshwater marshes in food chain production.

. Freshwater marshes as wildlife habitat.

[f~-P Fe]

. Freshwater marshes as aquatic habitat.

Altered wetlands in performing all fish and wildlife functions.

o

46, Socioeconomics. Survey respondents ranked the four socioeconomic

functions among the five lowest priority research needs. However, these rank-

ings do not imply that socioeconomic functions are of little importance;

instead, these functions are not considered to be immediate regional needs.

Z5es

Therefore, only limited studies on socioeconomic wetlands functions will be

R

conducted during the initial years of wetlands values research, possibly

&

concentrating on the feasibility of using monetary analyses.
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Region 3 - Gulf and South Atlantic Coasts

District survey

47. Wetlands developmental pressures. Thirty-eight percent of the devel-

opmental pressures occurred in estuarine marshes, 22 percent in bottomland
hardwoods, 13 percent in swamps, and 9 percent in freshwater marshes
(Figure 7).

48. Research needs. Functions assigned highest research priority were,

in descending order: food chain production, nutrient uptake, heavy metal

immobilization, aquatic habitat, flood storage and desynchronization, ground-
water recharge/discharge, terrestrial habitat, and shoreline protection
(Figure 8).

Literature reviews

49. Hydrology. Wetlands hydrology in the Gulf and South Atlantic States
has been relatively well studied, particularly sediment retention and flood
storage and desynchronization in estuarine and palustrine systems (Table 7).
Ground-water recharge/discharge in palustrine systems has also been well
studied.

50, Water quality. More information has been developed on the effects

of wetlands on water quality in this region than in any other. Much of the
research has been conducted in estuarine emergent wetlands, but considerable
literature is also available on palustrine wetlands, particularly forested
systems (Table 8).

51. Annual mass balance studies for nitrogen, phosphorus, and heavy

metals have demonstrated that estuarine emergent and palustrine forests serve

as sinks for nutrients and heavy metals. However, estimates of denitrifica-

tion and nitrogen fixation usually were not included. Determination of mass

AV G2

balance in palustrine forested wetlands is difficult due to the lack of ade-

g}; quate hydrologic data to quantify water flow.

;g 52. Nitrogen fixation has been recorded for 16 sites, and results sug-
%i gest considerable nitrogen contribution from this process. The most extensive
(' work on nitrogen fixation was conducted in salt marshes in Georgia and Loui-
a siana. Concentration of heavy metals by plants has been well studied in

=

estuarine wetlands. However, the available data fail to connect sources of
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,f‘ WETLAND WETLAND TYPES*
:f'-a BOGS PALUSTRINE SCRUB-SHRUB
P4 BOTTOMLAND HARDWOODS PALUSTRINE FORESTED
ESTUARINE MARSHES ESTUARINE EMERGENT

: FENS PALUSTRINE EMERGENT
D FRESHWATER MARSHES PALUSTRINE EMERGENT
8 LACUSTRINE LACUSTRINE

A MANGROVE SWAMPS ESTUARINE SCRUB-SHRUB
A MUD FLATS UNCONSOLIDATED SHORE
b5 POCOSINS PALUSTRINE SCRUB-SHRUB
A PLAYA LAKES LACUSTRINE/PALUSTRINE
i PRAIRIE POTHOLES PALUSTRINE EMERGENT
kol RIVERINE RIVERINE
SEAGRASS BEDS AQUATIC BED
| SHRUB CARRS PALUSTRINE SCRUB-SHRUB

‘}:}i SWAMPS PALUSTRINE FORESTED
[y TUNDRA PALUSTRINE EMERGENT
o VERNAL POOLS PALUSTRINE EMERGENT
X WET MEADOWS PALUSTRINE EMERGENT
3 OTHER OTHER

= 5 10 15 20 25 30 35 40 45 50 55

AVERAGE DEVELOPMENTAL PRESSURE

5% * ACCORDING TO COWARDIN et al.(1979).
0

:’,—1 Figure 7. Average developmental pressure on wetland types, Region 3 -
& Gulf and South Atlantic Coasts
18
_— WETLANDS VALUES
&%

ha FOOD CHAIN PROD.

G NUTRIENT UPTAKE
5N HEAVY METAL

] AQUATIC HABITAT
) WATER STORAGE
R GROUND WATER

) TERRESTRIAL HAB,

: SHORELINE PROT.

v SUSPENDED SOLIDS
o £ROSION ABATE.

WATERFOWL HAB.
WATER SUPPLY
SILVICULTURE
AGRICULTURE
SCIENTIFIC/EDUC. |

28

AESTHETICS
N RELATIVE RANKING
o * BASED ON SURVEY RESPONSES.
)
o
. Figure 8. Relative ranking of wetlands research priorities,

Region 3 - Gulf and South Atlantic Coasts
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nutsients and metals accumulated by plants with the fate of released
materials.

53. Denitrification has been studied considerably, but the process is
still poorly understood. Burial of material in sediments has been measured in
several wetlands, most extensively in the Barataria Basin of Louisiana.
Nutrient and heavy metal transformation have not been adequately studied. The
importance of these processes cannot be assessed with the available
information.

54. Fish and wildlife habitat. Fish and wildlife functions have been
studied more intensively in this region than in any other (Table 9). Nearly

2,800 wetlands value references were identified. All wetland types were
represented, but more than one-third of the studies were in estuarine
wetlands, Extensive literature exists on mammals, birds, and fishes in all
wetland systems, except for fishery studies in palustrine systems.

55. Primary productivity has been the subject of numerous studies in
estuarine wetlands, and secondary productivity and energy flow have also been
well studied. Comparatively few productivity studies have been conducted in
palustrine wetlands.

CE workshop

56. Workshop participants stressed the need for a multidisciplinary
approach, concentrating on thorough investigation of a limited number of field
sites. They suggested that all functional assessments under such a holistic
approach should be made within a socioeconomic context. Specifically, they
recommended monetary evaluations of certain functions, including aspects of
water quality and supply, commercial and recreational exploitation of fish and
wildlife resources, and flood hazard reduction. Among research priorities not
subject to direct monetary evaluation, food chain production, nutrient and
pollutant processing, and aquatic habitat (including spawning and nursery
habitat) were viewed as high priority. The panel ranked wetland types in
descending order of priority as follows: freshwater marshes, bottomland hard-
wood forests, mangrove swamps, and forested and unforested freshwater tidal
systems. Pocosins were also singled out as unique wetlands under significant

pressure, and therefore worthy of special research attention.
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Permit load

57. A total of 6,941 permit applications (42 percent of the national

TR NG NN YA N NI W

total) were received in 1982.

Research priorities

58. Hydrology. Research is needed to assess the role of: i

a. Bottomland hardwoods in flood storage and desynchronization.

|

. Freshwater marshes in flood storage and desynchronization.

. Bottomland hardwoods in ground-water recharge/discharge.

I 10

. Freshwater marshes in ground-water recharge/discharge.

e. Estuarine marshes in shoreline stabilizatiom.

59. Water quality. Research is needed to assess the role of: é

a. Bottomland hardwoods in nutrient uptake and heavy metal
immobilization.

b. Freshwater marshes in nutrient uptake and heavy metal
immobilization.

60, Fish and wildlife habitat. Research is needed to assess the

role of:
a. Bottomland hardwoods in primary and secondary productivity. "
b. Bottomland hardwoods as spawning and nursery habitat for aquatic
biota.
¢. Freshwater marshes in primary and secondary productivity.
d. Freshwater marshes as spawning and nursery habitat for aquatic

biota.

61. Socioeconomics. Survey respondents ranked the four socioeconomic E
functions among the five lowest priority research needs. However, workshop
participants stressed that socioeconomic evaluations should be included in any ;

multidisciplinary studies.

Region 4 ~ North Atlantic :

District survey

62, Wetlands developmental pressures. More than 70 percent of the

;%3 developmental pressures occurred in estuarine marshes (31 percent), swamps
EE% (20 percent), freshwater marshes (10 percent), and wet meadows (10 percent)
%;Z; (Figure 9).

}”“ 63. Research needs. Functions assigned highest research priority were,
i:;; in descending order: heavy metal immobilization; ground-water recharge/

o

i
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WETLAND WETLAND TYPES®
BOGS . PALUSTRINE SCRUB-SHRUB
BOTTOMLAND HARDY/CODS PALUSTRINE FORESTED
ESTUARINE MARSHES ESTUARINE EMERGENT
FENS ) PALUSTRINE EMERGENT
FRESHWATER MARSHES PALUSTRINE EMERGENT
LACUSTRINE LACUSTRINE
MANGROVE SV/AMPS ESTUARINE SCRUB-SHRUB
MUD FLATS UNCONSOLIDATED SHORE
POCOSINS PALUSTRINE SCRUB-SHRUB
PLAYA LAKES LACUSTRINE/PALUSTRINE
PRAIRIE POTHOLES PALUSTRINE EMERGENT
RIVERINE RIVERINE
SEAGRASS BEDS " AQUATIC BED
SHRUB CARRS PALUSTRINE SCRUB-SHRUB
SWAMPS PALUSTRINE FORESTED
TUNDRA PALUSTRINE EMERGENT
VERNAL POOLS PALUSTRINE EMERGENT
WET MEADOWS PALUSTRINE EMERGENT
OTHER OTHER

0 5 10 15 20 25 30 35 40 45 50 655
AVERAGE DEVELOPMENTAL PRESSURE

* ACCORDING TO COWARDIN et al.(1979).

Figure 9. Average developmental pressure on wetland types, Region 4 -
North Atlantic

discharge; nutrient uptake; food chain production; flood storage and
desynchronization; reduction of suspended solids; aquatic habitat; and shore-~

line protection (Figure 10).

WETLANDS VALUES

HEAVY METAL
GROUND WATER
NUTRIENT UPTAKE
FOOD CHAIN PROD.
WATER STORAGE
SUSPENDED SOLIDS . :
AQUATIC HABITAT
SHORELINE PROT.
EROSION ABATE.
WATER SUPPLY
TERRESTRIAL HAB.
SILVICULTURE
WATERFOWL HAB.
SCIENTIFIC/EDUC.
AESTHETICS
AGRICULTURE

RELATIVE RANKING
* BASED ON SURVEY RESPONSES.

Figure 10. Relative ranking of wetlands research priorities,
Region 4 - North Atlantic

Literature reviews

i

64. Hydrology. Sediment retention has been studied most intensely in

P

<, w0

estuarine wetlands, with very little information available on any other

p =
T

systems (Table 10). Flood storage and desynchronization has been well studied

in palustrine and riverine systems, but little is known about this function in
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other wetland types. Ground-water recharge/discharge studies have been
concentrated in palustrine and riverine systems. Shoreline protection
(anzhoring) and water supply functions have not received much attention in any
wetland types.

65. Water quality. More information is available on wetlands water

quality in this region than in any other except the Gulf and South Atlantic
Region (Table 11). However, few studies were sufficiently comprehensive to
explain the interrelationships of system functions. Most research has been
confined to estuarine emergent wetlands; little has been done in freshwater
systems.

66. The literature rgcview provided evidence that some wetlands
accumulate and release varicus materials, generally resulting in alteration of
water quality. Mass balances for nitrogen, phosphorus, or heavy metals were
attempted at three sites, but these studies were incomplete. Knowledge of
heavy metal behavior in all wetland types is also inadequate.

67. Considerable data described estuarine wetlands as sources and sinks.
Most studies examined the role of estuarine and palustrine emergent wetlands
vegetation in removing nutrients and heavy metals from water and/or sediments
and their subsequent release. The only intensive denitrification study was
conducted in an estuarine emergent marsh. This study may serve as a model for
future denitrification research. Loss of materials from wetlands through
long-term burial has received little attention. Accretion rates and sediment
deposition have seldom been measured simultaneously at the same site to evalu-
ate a particular wetland as a sink for nutrients or heavy metals. The role of
wetlands in accreting suspended solids generally has been studied only in
estuarine emergent wetiands. Few studies were identified that adequately
assessed the role of wetlands as transformers, particularly in palustrine
wetlands.

68. Fish and wildlife habitat. Relatively little wildlife information

was located for lacustrine, riverine, or palustrine wetlands (Table 12).

Estuarine systems have been studied much more than other systems, with major
emphasis on birds and water birds. Palustrine wetlands are generally
considered to be the most important wetlands in terms of wildlife use;

however, wildlife values of these wetlands are not well known.
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iﬁi‘ 69. Aquatic habitat values of riverine, marine, and estuarine wetlands

‘fﬁﬁ are relatively well known, especially for recreationally and commercially

"r; important species; however, information is limited for nongame and forage

}51 fishes., Little research is available on fish populations in lacustrine .
%%% wetlands and nursery or spawning habitat in palustrine wetlands. ]
k j 70. Primary and secondary productivity and energy flow have been des-

cribed in some estuarine wetlands, but no specific information was found on :

4%;3 detritus production and export. Productivity values were rarely examined in
S

l{}} other wetland types.

232% CE workshop

71. A multidisciplinary, long-term, ecosystem approach was recommended.

%gg Each study would involve full hydrologic characterization, investigations of
%ﬁ&: nutrient and pollutant dynamics, and productivity and habitat analyses. Socio-
f;i economic studies were rated lowest priority. The panel suggested that all

;?%% studiés should be designed to provide results in a form useful for planning

X \ and regulatory processes. The panel noted that holistic studies may not be

%{\ needed where existing information on a given site or topic is nearly complete J
'gaﬁ and/or where specific supplemental studies are clearly appropriate.

{&é 72, The following were identified as priority wetland types, in descend-
ﬁi}g ing order: swamps, estuarine marshes, and freshwater marshes.

;f$ Permit load

;i; 73. A total of 1,917 permits (12 percent of the national total) were

Y received in 1982.

Faﬁi Research priorities

:%ﬁ 74. Hydrology. Research is needed to assess the role of:

X
X,
3
4

a. Swamps in reducing suspended solids and in shoreline anchoring.

P

7]

b. Freshwater marshes in reducing suspended solids and in shoreline

¢, -_—
r_%-:- anchoring.
.,
&:\E c. Estuarine marshes in shoreline anchoring.
ok .
f-,ﬁ Although information is available on ground-water recharge and discharge in
- :"h;
:i;ﬂ palustrine wetlands, the Districts have repeatedly listed these functions as
W
§§§2 important research needs. Reexamination of the quality and applicability of
NS
NN available literature is recommended.
VN
s 75. Water quality. Research is needed to assess the role of:
o
%%}I a. Swamps in heavy metal immobilization and nutrient uptake.
a3
‘;' L .‘l
‘:A‘H
R
K 38
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b. Freshwater marshes in heavy metal immobilization and nutrient
uptake.

Estuarine marshes are subjected to the greatest developmental pressures, and
water quality functions are a major concern. However, the literature review
indicated that substantial information is available on these functions.
Reexamination and synthesis of this literature are necessary before additional
research is recommended.

76. Fish and wildlife. Research is needed to assess the role of:

a. Swamps as fish spawning and nursery habitat and in food chain
production.

o

. Estuarine marshes in food chain production.

c. Freshwater marshes as fish spawning and nursery habitat and in
food chain production.

77. Socioeconomics. Survey respondents ranked the four socioceconomic

functions among the five lowest priority research needs. However, these rank-
ings do not imply that socioeconomic functions are of little importance.
Instead, they are not considered to be immediate District needs. Therefore,
only limited socioeconomic studies will be conducted during initial years of
wetlands values research, unless.they are incorporated into a multidiscipli-

nary approach,

Region 5 - Interior: North Central-Great Lakes

District survey

78. Wetlands developmental pressures. Greatest wetlands developmental

pressures occurred in freshwater marshes (32 percent), prairie potholes
(17 percent), wet meadows (13 percent), lacustrine (12 percent), and swamps
(11 percent) (Figure 11).

79. Research needs. Functions assigned highest research priority were,

in descending order: flood storage and desynchronization; nutrient uptake;
ground-water recharge/discharge; heavy metal immobilization; reduction of sus-
pended solids; food chain production; water supply; and ercosion abatement
(Figure 12).

Literature reviews

80. Hydrology. Some of the most specific information available concern-
ing wetlands hydrology is available for this region (Table 13). Studies in
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BOTTOMLAND HARDWOOD3
ESTUARINE MARSHES
FENS

FRESHWATER MARSHES
LACUSTRINE
MANGROVE SWAMPS
MUD FLATS

POCOSINS

PLAYA LAKES

PRAIRIE POTHOLES
RIVERINE

SEAGRASS BEDS
SHRUB CARRS

SWAMPS

TUNDRA

VERNAL POOLS

WET MEADOWS

OTHER

Nwi
WETLAND TYPES*

PALUSTRINE SCRUB-SHRUB
PALUSTRINE FORESTED
ESTUARINE EMERGENT
PALUSTRINE EMERGENT
PALUSTRINE EMERGENT
LACUSTRINE

ESTUARINE SCRUB-SHRUB
UNCONSOLIDATED SHORE
PALUSTRINE SCRUB-SHRUB
LACUSTRINE/PALUSTRINE
PALUSTRINE EMERGENT
RIVERINE

AQUATIC BED
PALUSTRINE SCRUB-SHRUB
PALUSTRINE FORESTED
PALUSTRINE EMERGENT
PALUSTRINE EMERGENT
PALUSTRINE EMERGENT
OTHER

WA W L

Figure 11. Average developmental pressure on wetland types,

Region 5 - Interior: North Central-Great Lakes

WETLANDS VALUES

WATER STORAGE
NUTRIENT UPTAKE
GROUND WATER
HEAVY METAL
SUSPENDED SOLIDS
FOOD CHAIN PROD.
WATER SUPPLY
EROSION ABATE.
AQUATIC HABITAT
WATERFOWL HAB.
SHORELINE PROT,
TERRESTRIAL HAB.
SCIENTIFIC/EDUC.
AGRICULTURE
AESTHETICS
SILVICULTURE

* BASED ON SURVEY RESPONSES.

Figure 12. Relative ranking of wetlands research priorities,

Region 5 - Interior: North Central-Great Lakes

30 35 40 45 50 55
AVERAGE DEVELOPMENTAL PRESSURE
* ACCORDING TO COWARDIN et al.(1979).
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palustrine emergent wetlands (bogs and prairie potholes) have provided
detailed information on various water budget components, including intercep-
tion, evapotranspiration, and ground-water movement. The role of wetlands in
shoreline stabilization and sediment retention has been examined at a general
level, but few quantitative studies are available. Flood storage and desyn-

chronization has b~en investigated to a limited extent (primarily in the Great

Lakes region), but downstream effects of large-scale drainage efforts have not
been evaluated. Detailed hydrologic studies have focused on a few specific
palustrine emergent systems (bogs and prairie potholes), while little informa-
tion is available on other palustrine emergent, palustrine forested,
lacustrine, or riverine wetlands.

81, Water quality. Little information was found on water quality func-

tions (Table 14). Major studies have been conducted in only three states.
Most water quality studies have concentrated on nutrient dynamics, with little
attention given to the role of wetlands in the processing or storing of heavy
metals.

82. Three mass balance studies quantified long-term estimates for annual
inputs, outputs, and net uptake of nutrients., However, mass balance studies
were hampered by difficulties in relating nutrient measurements to hydrologic
data, and none of the studies included heavy metals.

83. Little research was found that integrated plant productivity with
leaching and decomposition to estimate the potential of wetlands to act as
sources. No published measurements of nitrogen fixation were found. Some
studies provided evidence that wetland plants mobilized metals from sediments.

84. No direct quantification of either denitrification or water quality
improvement due to burial of nutrients and metals was found. Several studies

on wastewater treatment capacity and nutrient enrichment indicated that wet-~

lands are effective sinks for nitrogen and phosphorus. Few studies have been

conducted on wetlands as transformers of either nutrients or metals.

T,
‘1 .
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O DO W% )
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N 85. Fish and wildlife habitat. Wetlands use by mammals, birds (includ-
S0

W ing waterfowl), and fishes has been relatively well documented, except for the
S; use of palustrine wetlands by fishes (Table 15). Productivity values of wet-

lands have not been well documented, and identified studies were related to

X%
.
My

T
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.n .‘n |mv&,[‘ ;

primary productivity. Empirical data are largely lacking for productivity

»
»

42

- - ‘ - L] L - - - - » - b -
W) '.:“. :.\.‘.:\ I‘.Y . k J N x\ - \‘ "\_ \,5 g' l‘ '-\ <" \1“:‘&‘3‘\ \.\ {}-\‘ -~ ~'\.{ ) b\ J\ ~,_‘\T'€‘w:\\{5-{{- -": 1’} > " i v "X:]
.- . iay

TP AT Y T, W N A nimllix\.-i-'&h Sm Yalta ) e A R A A i e i e




> Ve o Lt SN0 BT FETCS AT T T I K b S o AT R T IR T T o e 6 S e

*(6L6T) °T® 32 UFpI=MO) 03 BUTPIODIY xx

*sad4A3 puerism 10/pue suorjouny Auew SS3IPpe SOTOTIAER TENPTATPUF SWOS JDUTS “SITOTIAR JUDIDIITP ATTIESS309u JON ¥
1e30]

12 ks 1 X4 9 K4 €
STBI9aR
€ 1 T 1 snxoydsoygq
T ua23013TN
SI3WIOFSUBLY,

19

-1

T STBIOH
S rA 1 1 snioydsoyg
[4 4 1 ua3ox3 N

ayeadp
STB3I9N
snaoydsoyg
ua8013 TN

1erang

UOTIBDTITIITUI(]

sjurs

STBI9ON
snzoydsoyg
u280131IN ,
sjxodxyg ,
STBIaN
1 snxoydsoyg
1 uaBo13IN
JusaWfpas woiy
UOTIBZTTTqONH
UOTIBXTI~-N
§921N0g

ST

>’
'

.
¢
P

¢

»
-
o

s

iy LT AN
AN SR TN

N N
~ -

STE3aR
1 ] snaoydsoyg
H u28013 TN
90UBTEQ SSER

uoyloung SPUBTIOM

po3selog Juodiowy Jueliewy Jueldiewy qnayg  AUIABR

18307 3Jusdiomy pag uaydT qnaysg
oraenby /ssoy /qnaog QUTIISNOBT OUFISATY /qnass
suraenisy

autxasnteg
¥¥9dA] puBTISM

% UOT39Y UF Suorjouny AJF[END 1931EM SPUBTISN JO ¥SUOTIBIT) JO AIQUNN
%1 °T19®el

KISt

B ey .AF:\ q.lﬂ:\ N



P |

LS

T e T T M

NSNOR RO
- s,

*(6/61) °T® 32 urpaemo) o3z 3uTpioddV «xx
*sadf3 puejen

10/pue suorjouny Luew SSIIPPe SITOFIIB TENPTAFPUT SWOS IOUFS SOTOTIAB JUIIIIITP ATTILSSIDAU JON

L80°1
961

69%

901

9¢
6C

1¢
961

Te30],

e
KA

61

89

71
114

€1
V£A!

61S
11

W~

9¢¢ 1830}
LY TeI1auan

sn3tala(q
£3FAaT30onpoad Lxepuooag
] £31AT30npoad Laewtxg
£3xauy
A3TATIONpOIZ

SOSNTT OE\ sueladejGsna)

SET Ystd
3elTqey OF3enby

L 383Tqey TMOFI93EH

9 suetqrydwe/sa1r3doy
[4 Spatq euep
sauraassed

szo03dey

1 SpaTq I93ep
LT Spatd
paxalduepugy

auraey

ameSuoyN

z auesn
S STeuwey

Ie3TqRYy 2ITIPITM

auralsnieq

QUTAISNOBT]

QUTISATY auTaenisy auUTIeR

UOT3OouUng SPUBTISM

x¥9dAT pueTioM

G UOF39y¢ UT SuoTloung OJIFTPIIM PUEB YSTJ SPUBTIOM JO xSUOTIEIT) JO Iaquny

ST °T19BL

RPN B (A B vl ok el s s’ k=R ‘et S W 70 o e}

~
~

FCAgRt M U A s & AN S LA SE A T
BegNI Ut ) A “
it L) B WD S

B T ol W

T
A LLLL
PR
Fag
>
e

b,

A W
A%

At AT
]
o

-
._’\ e
. Y. Y

)

T

"

<
-t

i)




IR

5

PSR Y

A.»C.t

LA Rt

TR ORI TiR

T

values (primary and secondary productivity, detritus production, and energy
flow) in all wetland types.
CE workshop

86. The workshop panel emphasized the need for intensive investigation
of hydrology and water quality using a mass balance approach. Stress
manipulations should be included when feasible. If complete characterization
is not possible, the panel recommended that ground-water dynamics and flood
storage and desynchronization receive highest priority (in that order). No
research priority was assigned to fish and wildlife or socioeconomic values.

87. Three wetland types identified as needing particular research atten-
tion were, in descending order of priority: palustrine forests and marshes
adjacent to riverine systems and small lakes; prairie potholes; and
reservoirs.
Permit load

88. A total of 2,224 permit applications (13 percent of the national
total) were received in 1982.

Research priorities

89. Hydrology. Research is needed to assess the role of palustrine

forests and marshes adjacent to rivers and small lakes in:

a. Shoreline stabilization and erosion abatement.

b. Ground-water recharge/discharge.

¢. Flood storage and desynchronization.
Although hydrologic studies in prairie potholes were identified by CE workshop
participants as a significant research need, considerable hydrologic data were
identified for this system (Table 13). Therefore, additional studies are not
recommended until available hydrologic infcrmation has been synthesized for
this wetland type.

90, Water quality. Research is needed to assess the role of:

a. Palustrine wetlands adjacent to rivers and lakes in nutrient
uptake and immobilization of heavy metals.

b. Prairie potholes in nutrient uptake.
91, Fish and wildlife habitat. Research is needed to assess the role of

palustrine wetlands adjacent to rivers and small lakes in:

Food chain production

a
b. Spawning and nursery habitat for aquatic biota.
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92. Socioeconomics. Survey respondents ranked the four socioeconomic

functions among the five lowest priority research needs. However, these rank-
ings do not imply that socioeconomic functions are of little importance.

Instead, they are not considered to be immediate District needs. Therefore,

R A T

only limited socioeconomic studies will be conducted during initial years of

wetlands values research.

YO

| RIS IRET B

Region 6 ~ Interior: Desert Steppe

District survey

93, Wetlands developmental pressures. More than 80 percent of the

developmental pressures occurred in freshwater marshes (48 percent), wet mea-

ok
Y

dows (19 percent), and lacustrine habitats (17 percent) (Figure 13).

94. Research needs. Functions assigned highest research priority were,

in descending order: ground-water recharge/discharge; heavy metal immobiliza-
tion; water supply; food chain production; reduction of suspended solids;
nutrient uptake; erosion abatement; and flood storage and desynchronization
(Figure 14).

Literature reviews

95. Hydrology. No wetlands hydrologic functions have been thoroughly
investigated, although some specific references were found on evapotranspira-
tion. Wetlands ground-water recharge/discharge, erosion abatement, flood
storage and desynchronization, and water supply functions are poorly under-
stood. Literature on lacustrine systems is particularly lacking (Table 16).

96. Water quality. No literature was found on wetlands water quality.

97. Fish and wildlife habitat. Most research has been conducted on

birds and fishes of riverine systems and their adjacent wetlands (Table 17).
However, the importance of these systems to other wildlife, particularly mam-

mals, water birds, and waterfowl, is not well documented. Few wildlife

studies in lacustrine wetlands were found. Many studies examining wildlife

!
N\
%i use of palustrine wetlands focusecé on the role of those wetlands in maintain-
W ing regional avian diversity, and only a few studies addressed the use of b
b."' -
}j palustrine wetlands by mammals, reptiles, and amphibians. Palustrine studies }q
74 NG
t appear to be concentrated primarily in the lower Colorado, Rio Grande, and 10
k] ! -
ﬁ“ Snake Rivers and the California central valley. Ei
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WETLAND WETLAND TYPES*

BOGS PALUSTRINE SCRUB-SHRUB
BOTTOMLAND HARDWOODS PALUSTRINE FORESTED
ESTUARINE MARSHES ESTUARINE EMERGENT
FENS PALUSTRINE EMERGENT
FRESHWATER MARSHES PALUSTRINE EMERGENT
LACUSTRINE LACUSTRINE

MANGROVE SWAMPS ESTUARINE SCRUB-SHRUB
MUD FLATS UNCONSOLIDATED SHORE
POCOSINS PALUSTRINE SCRUB-SHRUB
PLAYA LAKES LACUSTRINE/PALUSTRINE
PRAIRIE POTHOLES PALUSTRINE EMERGENT
RIVERINE RIVERINE

SEAGRASS BEDS AQUATIC BED

SHRUB CARRS PALUSTRINE SCRUB-SHRUB
SWAMPS PALUSTRINE FORESTED
TUNDRA PALUSTRINE EMERGENT
VERNAL POOLS PALUSTRINE EMERGENT
WET MEADOWS PALUSTRINE EMERGENT
OTHER OTHER

1] 5 10 15 20 25 30 35 40 45 50 55
AVERAGE DEVELOPMENTAL PRESSURE :
* ACCORDING TO COWARDIN et 3l.{1979).

Figure 13. Average developmental pressure on wetland types,
Region 6 - Interior: Desert Steppe

I T T

WETLANDS VALUES

GROUND WATER
HEAVY METAL ;
WATER SUPPLY
FOOD CHAIN PROD.
SUSPENDED SOLIDS
NUTRIENT UPTAKE
EROSION ABATE.
WATER STORAGE
WATERFOWL HAB.
AQUATIC HABITAT
TERRESTRIAL HAB.

T RSN

SHORELINE PROT.
AESTHETICS
SCIENTIFIC/EDUC.
SILVICULTURE ‘
AGRICULTURE i
1 '
b,& RELATIVE RANKING i:
b’f.% * BASED ON SURVEY RESPONSES. 3
A :’
R Figure 14. Relative ranking of wetlands research priorities, s
'.;;3 Region 6 — Interior: Desert Steppe §
"
L) |
2 ;
1‘:'-' i
S
| |
[y
oY
.‘1)-‘
:“‘,‘l 47
R
pt]
\‘"i F‘
N :
R O SR L L L LR LT FU LR TNt (AT A LR L O R T e L DI T LN N R AN T
:‘\&\. w:"n“ 2 d i‘-" .P \1;_, ,;L;\ = q R e WLQ‘&J . :« Imnm “.‘. :\ |y S, G P kI§L~ S A f‘z\‘;q -_JAK.MAA:“MI:MA;\:ML\ 1{:..A: \‘,31:;::.5"::; \:‘.;. ‘:. . -'j




acliee | ol aieem A KA eatind § = 85 O M= 5, |

*(646T) °TI® 33 urpaemo) 03 3BUTPIOIDY xx
*sad&3 pueTism

10/pue SuoOF3IoUNY AUBW SSIAPPER SOTOTIAR TENPTATPUT SWOS JDUTS €SITOTIAR JUIIIITP LTFIBRSS9D9U JON x

b
.
ln L
o
1 4

4a"n

8y 6 (44 s 21 Te30g, m
Z 1 1 TeI2u8) o
€ r4 1 £1ddns xe3epm .m..
€ 1 1 1 8urioyoue 2urTAIOYS X M
¥ Z 1 1 UOT3IBZTUOIYOULSDP =
pue o3ei03S POOTY mm@

8 y 1 € UOTIUSIAL JUSWEPAS i
9 1 € z 281eyosSTp ».
193BM-pPUNOIY -

Vi € A Z a8xeyoax W
193BM-PUNOSH “m“.

ST b L 1 € uorzeatrdsueajodeay 0
uotidaoaajug H..w

Teaoy], Teisusn suta3snieq Sutagsnoeq SUTIOATY sutaenjisyg sutaeyR UoT3oung SpPuBT3IoN B
xx9d4L] pueTiap W

i

R
nEg-_

9 UOTJ9Y UT SuoTjoung OF30TOAPAH SPUBTIOM JO xSUOTIBIT) JO Iaquny
91 ®TqelL ;

4

(\
JR——, e ——— e e e e . [ )
TR AN v garab. Ok . i : IR FEXL T, SRR AL




*(6L61)

*Te 33 urpaemo) o3l SUFPIOIIV xx
*sad{3 pueTiom
10/pue suorjouny Aurm SSOIPPE® SITOTIIB TENPTATPUT SWOS IDUES “SOTOTIIP JUIIAIITP LATTIBSSIDau JON ¢

£9y
€8

Lee

€1

Te307

Te30%
Teaauas

sn3jtalaq

£37AT3IONPOIg KaBpPUODAY
£3¥AT3onpoag Laewiag
A3aaug

A3TAT3ONpO1g

SOSNTTOW/SUEIDBISNIY
Ystq

3e3Tqey OTaenby

3e3TqeY [MOJISIEBM

suetqrydue/satridey
Spayq aumen
sauTaasseqd
sxoidey
SpaTq aa3eM
Spatg
peoaaduepuy
2uTIeR
aue3uoN
auey
sTeuweR

3Be3Tqey 9ITIPTITM

[4A! L6 7%e
LT 61 Le
!
T
Y1 0s €91
S 9 S
S A €
€1 (4 €
1
1 1 T
€ [4 [
(A (A} 91
4
[A [A
€ Y
9 1 9
Puralsnieq auT13sSnoe] SUTIDATY auTienysy

2UTIBR uoT3oung SPUBTIOM

¥x9dA] puey3ap

Q UOT39y UT SuOTloung 9ITTPIFM PUE USTJ SPUEBTIOM JO xSUOTIBIF) JO Iaquny

LT °T9BL

L o’ Lot gl oSl Snar ot
P s e Sl

49

PRSI ) SRyt  [RANRRACRE] 10N

-t

’
=7 L

)
o

PR Gl ot R i R
AR N

-

-
Y .

oY

- 2
L ’
PRI




et b

98. Use of riverine wetlands by fishes is comparatively well docu-~
mented, and population studies have been conducted in most major river sys-
tems. Lacustrine wetland studies generally have been confined to a few large
reservoirs (e.g. Flaming Gorge and Lake Powell) and some smaller lakes in
Colorado and Utah. Fishery studies in palustrine wetlands are scarce,

99. Productivity values have not been studied in riverine or palustrine
systems. Only one reference each was found for primary and secondary produc-~ 3
tivity values in lacustrine systems.

CE workshop
100. Hydrologic functions were rated as the highest research priority,

EEF SN S

and particular studies were suggested on water supplies, ground-water dynam-

ics, flood storage and desynchronization, and erosion abatement. Priorities

were not assigned to any water quality values, except for the effects of tur- :
bidity on trout and salmon spawning habitat. Fish and wildlife habitat values d
of palustrine emergent wetlands were a major concern. Studies were suggested

on the use of these relatively scarce wetlands by nongame species and by big

game and waterfowl as wintering habitat. Assessment of fish and wildlife k

Oy habitat values of agricultural wetlands was also suggested. The panel also
- recommended that socioeconomic values be derived for both hydrologic and fish

and wildlife habitat functions within the context of recommended studies.
Permit load 3

T

s

101. A total of 467 permit applications (3 percent of the national
total) were received in 1982.

T,

-

\_‘1\-\ Research priorities

%;% 102. Hydrology. Research is needed to assess the role of palustrine
"\\x.

ij emergent wetlands in:

a. Ground-water recharge/discharge.
b. Reduction of suspended solids.
é;i c. Erosion abatement.
{ﬁs d. Flood storage and desynchronization.
Eﬁﬁ. 103. Water quality. Research is needed to assess the role of palustrine
z%g emergent wetlands in nutrient uptake and heavy metal immobilization.
‘Bﬁ 104, Fish and wildlife habitat. Research is needed to assess the role
E&g of palustrine wetlands in:
B
e
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a. Wintering waterfowl.
b. Wintering big game species.

105. Socioeconomics. Survey respondents ranked the four socioeconomic

functions among the five lowest priority research needs. However, the
workshop panel indicated a need to include socioeconomics in the context of
any conducted research. Monetary assessment is premature until a better
understanding of the functions of wetlands is achieved. Consequently,

substantive socioeconomic studies will be postponed until later.

Region 7 - Interior: Midcentral

District survey

106, Wetlands developmental pressures. More than 53 percent of the

developmental pressures occurred in bottomland hardwoods, 14 percent in
swamps, and 10 percent in freshwater marshes (Figure 15).

107. Research needs. Functions assigned highest research priority were,

in descending order: food chain production; reduction of suspended solids;
nutrient uptake; heavy metal immobilization; flood storage and desynchroniza-
tion; ground-water recharge/discharge; aquatic habitat; and erosion abatement
(Figure 16).

Literature reviews

108. Hydrology. Relatively little hydrologic research has been
conducted in this region (Table 138). Flood storage and desynchronization has
received most attention, primarily in palustrine wetlands. Few studies were
found on other hydrology functions.

109. Water quality., Few water quality studies were identified

(Table 19)., Significant studies have been conducted in only three states.
These studies concentrated on the role of wetlands in various aspects of
nutrient dynamics, but virtually no work has been conducted on heavy metals.

110, Two relatively informative mass balance studies have been
conducted; both studies considered phosphorus and one considered nitrogen
dynamics. Other attempts at mass balance measurements were inadequate due to
difficulties in establishing reliable water budgets.
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WETLAND

BOGS

BOTTOMLAND HARDWOODS
ESTUARINE MARSHES
FENS

FRESHWATER MARSHES
LACUSTRINE
MANGROVE SWAMPS
MUD FLATS

POCOSINS

PLAYA LAKES

PRAIRIE POTHOLES
RIVERINE

SEAGRASS BEDS
SHRUB CARRS

SWAMPS

TUNDRA

VERNAL POOLS

WET MEADOWS

OTHER

Nwi
WETLAND TYPES®

PALUSTRINE SCRUB-SHRUB
PALUSTRINE FORESTED
ESTUARINE EMERGENT
PALUSTRINE EMERGENT
PALUSTRINE EMERGENT
LACUSTRINE

ESTUARINE SCRUB-SHRUB
UNCONSOLIDATED SHORE
PALUSTRINE SCRUB-SHRUB
LACUSTRINE/PALUSTRINE
PALUSTRINE EMERGENT
RIVERINE

AQUATIC BED
PALUSTRINE SCRUB-SHRUB
PALUSTRINE FORESTED
PALUSTRINE EMERGENT
PALUSTRINE EMERGENT
PALUSTRINE EMERGENT
OTHER

Figure 15,

WETLANDS VALUES

FOOD CHAIN PROD.
SUSPENDED SOLIDS
NUTRIENT UPVAKE
HEAVY METAL
WATER STORAGE
GROUNDWATER
AQUATIC HABITAT
EROSION ABATE.
SCIENTIFIC/EDUC.
WATERFOWL HAB.
WATER SUPPLY
TERRESTRIAL HAB.
SHORELINE PROT.
AGRICULTURE
SILVICULTURE
AESTHETICS

Figure 16,

10 15 20 25 30 35 40 45 50 55
AVERAGE DEVELOPMENTAL PRESSURE

* ACCORDING TO COWARDIN et al{1979).

Average developmental pressure on wetland types,

Region 7 - Interior: Midcentral

RELATIVE RANKING
* BASED ON SURVEY RESPONSES.

Relative ranking of wetlands research priorities,
Region 7 - Interior: Midcentral
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111. Studies of wetlands as sources of nutrients have been confined to
assessment of the ability of higher plants to mobilize nutrients from sedi-
ments and release them at the surface through leaching and remineralization.
Studies of wetlands as sinks for nutrients and heavy metals were considered
inadequate because they either did not measure denitrification properly;
evaluate long-term removal of nutrients and metals by burial in sediments;
quantify concentrations of nitrogen, phosphorus, and heavy metals in soils; or
measure nitrogen fixation. Two studies addressed some aspects of nutrient
transformation but, overall, data were lacking.

112, Fish and wildlife habitat. Research on wildlife in riverine and

lacustrine wetlands has concentrated primarily on avian species other than
waterfowl (Table 20). Palustrine wetland studies, mostly in forested systems,
have demonstrated the value of these wetlands to game mammals, furbearers,
nongame mammals, wading birds, and passerine birds. Most of the work was gen-
eral and reflected a need for greater specificity, especially for studies on
raptors, reptiles, and amphibians. Although an important resource, waterfowl
were not well studied in any wetland type.

113, Due to the considerable amount of riverine and lacustrine habitat,
numerous studies have been conducted on fisheries, especially on reservoir
fishes and endangered species of the Ohio, Mississippi, and Tennessee river
systems. The importance of palustrine forested wetlands to fishes has not
been well documented,

114, Wetlands productivity values have been poorly studied. All studies
pertained to primary productivity. Secondary productivity, energy flow, and
detritus production are all relatively undocumented.

CE workshop

115. Representatives of the western section of the region considered
water quality to be the highest priority, particularly problems associated
with suspended solids and agricultural runoff. Their rankings of hydrologic
and fish and wildlife research needs coincided closely with those derived from
the survey, except less emphasis was placed on the need for productivity
studies. The panel recommended that socioeconomic studies be incorporated
into research to quantify values of identified wetlands functions. Bottomland

hardwood forests were designated as the highest priority wetland type.
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116. Representatives from the eastern section of the region identified
the top five research priorities as: food chain production; suspended solids;
fishing/hunting/recreation; nutrient uptake; and pollutant processing (includ-
ing heavy metals). Hydrologic functions were assigned a very low priority.
They concurred with priority wetland types identified in the survey, except
that riverine systems should be considered a high priority despite their
apparently low level of developmental pressure.

Permit load

117. A total of 2,953 permit applications (18 percent of the national

total) were received in 1982.

Research priorities

118. Hydrology. Research is needed to assess the role of:

a. Bottomland hardwoods in sediment retention, ground-water
recharge/discharge, shoreline anchoring, and erosion abatement.

b. Swamps in sediment retention and ground-water
recharge/discharge.

c¢. Palustrine systems adjacent to rivers in sediment retention.
Flood storage and desychronization in bottomland hardwoods and swamps is
believed to be particularly important. The literature indicated that this
function has received considerable attention. Therefore, reexamination and
synthesis of the literature should be conducted before additional research is
recommended.

119. Water quality. Research is needed to assess the role of:

a. Bottomland hardwoods in nutrient uptake and heavy metal
immobilization.

o

. Swamps in nutrient uptake and heavy metal immobilization.

¢. Palustrine systems adjacent to rivers in nutrient uptake and
heavy metal immobilization.

120. Fish and wildlife habitat. Research is needed to assess the

role of:

a. Bottomland hardwoods in food chain production, as fish spawning
and nursery habitat, and as waterfowl habitat.

b. Swamps in food chain production, as fish spawning and nursery
habitat, and as waterfowl habitat.

c. Palustrine systems adjacent to rivers as fish spawning and
nurcery habitat and in food chain production.
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- 121. Socioeconomics. Survey respondents ranked the four socioeconomic

[ % e vt

functions among the five lowest priority research needs. However, these

T D

| \ac ey

rankings do not imply that socioeconomic functions are of little importance.

I3

Instead, specific research is not considered to be an immediate District need.

>

However, the workshop participants recommended that socioeconomic evaluations

be regarded as integral to other investigations of wetlands functions.
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3
ffmg PART IV. NATIONAL RESEARCH PRIORITIES
0

- ' 122. This part of the study plan presents national wetlands functions
i‘. and values research priorities. The approach used to establish priorities and
0
%f types of studies needed to address the priorities are also included. Regional
éi,, research priorities presented in Part III were developed to provide the most
N

comprehensive view of research needs. National priorities were developed from
35% regional priorities to focus on research needs of greatest significance and to
SR
‘§kﬁ avoid duplication of research when several regions identified the same needs.
B . . . .
&“zg Criteria used for identifying national research priorities are presented
A
below.

Tl
10
?QE: Criteria for Establishing Priorities
,;"&_:1)
N

5 123. The following criteria were used to identify national wetlands func~-
}3; tions and values research priorities:

YA

j?} a. Priority wetland types. Priority wetland types are those
i;t; widely distributed in one or more regions. .
%8 b. Degree of developmental pressures. Wetland types receiving

- greatest developmental pressures were assigned high research
oy priority.
Rl

W .
g%ug c. Data gaps. The quantity and quality of wetlands values
g\}g literature varied among wetland types and functions. Highest
akrj research priority was assigned to wetland types and functions

having the most critical data gaps.

Primary sources of information used for implementing the above criteria

At
=

included_the CE survey, CE workshop, and literature reviews. Less, but sig-

nificant, emphasis was placed on results of a national analysis of wetlands
distribution (Frayer et al. 1983), the FWS workshop (Sather and Stuber 1983),

and other national workshops and symposia.
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Types of Studies
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@

124, Four types of studies have been identified to address national

- REYS
i1 -
LIS

P

priority research, including:
a. Holistic studies.

b. Function-specific studies.
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. Special studies.

pi

lew |0

. Socioceconomic studies.

Holistic studies

NG R

125. Holistic studies will consist of comprehensive, long~term research

efforts that examine several interrelated wetlands functions at representative

=Y

. DR B e

sites in priority wetland types. Such studies will be conducted by interdis-—

ciplinary teams for a sufficient period to:

- e

a. Assess the ability of the wetland type to perform each priority
function and identify diagnostic characteristics for each
function.

SOETASINONETN ] W oo EW omEwanmnny 2 Lo

/‘(.‘. ._‘;‘ LGS

b. Quantify the degree to which the wetland type performs each
function.

~ e

Holistic studies are necessary because wetlands functions are interrelated.

L4
BT § W)

For example, adequate assessment of the ability of a wetland type to perform

CH e

;ﬂ nutrient uptake functions requires characterization of both water budget and
L
{ food chain relationships. Failure of most previous studies to examine such

" interrelationships has limited the usefulness of the resulting data.

126. Selected study sites will be monitored for a minimum of 3 years.

% Studies will be designed to assess the ability of each wetland type to perform
the priority functions in each hydrologic regime (zone) present at the study

ﬁ sites. Laboratory and modeling studies may be included to complement field

é research.

} 127, Priority wetland types. The following wetland types were identified
for holistic studies, in descending order of priority:

: a. Bottomland hardwoods in the Interior: Midcentral (Lower

Mississippi Valley) and the Gulf and South Atlantic Coasts
e {eastern Coastal Plain) regions.
iy b. Freshwater marshes adjacent to rivers and lakes in the Interior:

North Central-~Great Lakes region.

» Estuarine marshes in the Pacific Coast region.

e e e

E="0 L]

. Swamps in the North Atlantic region.

. Tundra in the Alaska region.

|o

128. Priority wetlands functions. The following functions will be

il -

examined in each priority wetland type:

3

§ a. Hydrology.

L]

& (1) Water budget, including ground-water recharge/discharge.

2

N (2) Flood storage and desynchronization.

M. \i
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(3) Sediment trapping and retention.
(4) Shoreline anchoring and erosion abatement.

b. Water quality.

(1) Mass balance analysis of nutrients and heavy metals.
(2) Denitrification.
c. Fish and wildlife,

(1) Primary and secondary productivity.
(2) Detrital export.
(3) Spawning and nursery habitat for aquatic biota.

Function~specific studies

129. Certain regional wetland types receiving intense developmental pres-
sures have been well studied with respect to some critical wetlands functions,
while knowledge of other functions is lacking. The lack of information re-
garding critical functions limits the quality of overall assessments of values
in these wetland types. In such cases, holistic studies are not needed;
instead, studies of particular functions should be conducted. Function-
specific studies are presented below by wetlands function and type, in
descending order of priority:

a. Hydrologic and water quality functions in pocosins of the Gulf
and South Atlantic Coasts region.

b. Habitat functions for wintering big game species in riparian
wetlands bordering small streams in mountain valleys of the
Interior: Desert Steppe region.

c. Spawning and nursery habitat for fishes in freshwater tidal
marshes and swamps in the Gulf and South Atlantic Coasts and
North Atlantic regionms.

d. Water quality and hydrologic functions of prairie potholes in the
Interior: North Central-Great Lakes region.

Special studies

130. Studies should be conducted to address special research needs. Two
types of special studies have been identified:

a. Synthesis of particular wetlands functions and values data. In
some cases, CE personnel identified research needs for particular
functions in wetland types for which extensive literature is
already available. This suggested that the literature is not in
a form that can be readily utilized. For example, CE personnel
in the North Atlantic identified a need for research on water
quality functions in estuarine marshes, which are subjected to
intense developmental pressures. However, these functions have
been extensively studied in this wetland type. Following is a

61




list of synthesis studies that should be conducted, in descending
order of priority by wetlands function and type:

(1) Hydrologic functions in bottomland hardwoods of the
Interior: Midcentral region.

(2) Water quality functions in estuarine marshes of the North
Atlantic region.

(3) Ground-water recharge/discharge in swamps of the North
Atlantic region.

These short-term research efforts will be conducted through workshops and/or
by regional wetlands values experts.

b. Studies of altered wetlands in the Pacific Coast region. Studies ,
should be conducted to determine the ability of diked wetlands in
the Pacific Coast region to perform various wetlands functions.
Field studies and/or synthesis studies will be conducted, as
appropriate.

Socioeconomic studies

131. Basic knowledge of many wetlands functions is lacking. It is pre-
mature to initiate socioeconomic studies designed to result in either monetary
or nonmonetary techniques for assessing these functions. Therefore, socioeco-

nomic studies will be delayed until more information is available on the func-

2 wrds o

tions performed by priority wetland types. An economist will be included in
interdisciplinary teams conducting holistic studies to ensure that proposed

research provides data compatible with economic assessments. Once an adequate

understanding of wetlands functions is achieved, monetary techniques will be

developed to assess these functions,

Research Priorities

132, National research priorities are presented in Table 21 by wetland
type and function, arranged in descending order of priority. Socioeconomic

studies and all other research needs identified in the regional summaries

i
¢
-

A
'S
o
l\.
b

(Part III) are also included, but regional research needs are not prioritized.
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Table 21

National Wetlands Functions and Values

Research Priorities

Priority Wetland Type and Function
1 Bottomland hardwoods (Gulf and South Atlantic Coasts and

Interior: Midcentral)
o Synthesis study of hydrologic functions

| DS IAREA | ENENBNERRTING | ) b

2 Bottomland hardwoods, including swamps (Gulf and South
Atlantic Coasts and Interior: Midcentral)
0 Ground-water recharge/discharge
Flood storage and desynchronization
Sediment retention
Shoreline anchoring and erosion abatement
Nutrient uptake
Denitrification
Heavy metal immobilization
Food chain production
Detrital export
Spawning and nursery habitat for aquatic biota
Waterfowl habitat

0O 00 00O 00 00 O

3 Freshwater marshes (Interior: WNorth Central-Great Lakes)
o Ground-water recharge/discharge

Flood storage and desynchronization

Sediment retention

Shoreline anchoring and erosion abatement

Nutrient uptake

Denitrification

Heavy metal immobilization

Food chain production

Detrital export

Spawning and nursery habitat for aquatic biota

OO0 0000 O0OO0OOo

4 Estuarine marshes (North Atlantic)
o Synthesis study of water quality functions

5 Swamps (North Atlantic)
o Synthesis study of ground-w:*er recharge/discharge

-2 6 Estuarine marshes (Pacific Coast)

3] o Ground-water recharge/discharge

H o Sediment retention

g o Shoreline anchoring and erosion abatement

i o Nutrient uptake

4 o Denitrification

R o Heavy metal immobilization

o o Food chain production

kY o Detrital export

3 o Spawning and nursery habitat for aquatic biota

3

*! (Continued)
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Table 21 (Continued)

Priority Wetland Type and Function
7 Swamps (North Atlantic)
o Ground-water recharge/discharge
o Flood storage and desynchronization
o Sediment retention
o Shoreline anchoring and erosion abatement
o Nutrient uptake
o Denitrification
o Heavy metal immobilization
o Food chain production
o Detrital export
o Spawning and nursery habitat for aquatic biota
8 Riparian forests (Interior: Desert Steppe)
o Winter habitat for big game species
9 Tundra (Alaska)

o Ground-water recharge/discharge

Flood storage and desynchronization
Sediment retention

Shoreline anchoring and erosion abatement
Nutrient uptake

Denitrification

Heavy metal immobilization

Food chain production

Detrital export

Spawning and nursery habitat for aquatic biota
Migratory waterfowl habitat

10 Pocosins (Gulf and South Atlantic Coasts) J
o Hydrology ;
o Water quality

© 00 0OO0C OO0 OO0

11 Freshwater tidal marshes and swamps (Gulf and South Atlantic
Coasts and North Atlantic)
o Spawning and nursery habitat for aquatic biota

12 Prairie potholes (Interior: North Central-Great Lakes)
o Hydrology
o Water quality

13 Altered wetlands (Pacific Coast)
o Hydrology
o Water quality
o Fish and wildlife

v T X

Socioeconomic Studies

These studies will be conducted for all implemented research priorities.
The studies will be implemented when investigated functions are better under-
stood. Both monetary and nonmonetary values assessments will be investigated.
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! &
o Tabie 21 (Continued) Eﬁ
7 &
- Other Identified Research Needs :‘J
- Other identified research needs are presented below by region, wetland X
3 type, and function. No attempt was made to assign priorities to these needs. nﬁ
“.‘, 1
o Region 1 - Alaska g?
i Bogs

o Habitat for migratory waterfowl

¥ A

(
R8N

j Estuarine marshes

\ o Food chain production
]
:

Y

W

3

E%
E,
A

o Spawning and nursery habitat for aquatic biota

i Region 2 - Pacific Coast

Freshwater marshes
o Ground-water recharge/discharge
Flood storage and desynchronization
Sediment retention
Nutrient uptake
Heavy metal immobilization
Food chain production
Wildlife habitat
Aquatic habitat

ARt wies S et o
o O 0 2 0 OO

Riparian forests
o Flood storage and desynchronization
o Sediment retention

-~ X TS
S B )

-

Region 3 - Gulf and South Atlantic Coasts

fadd

Freshwater marshes

o Ground-water recharge/discharge
Flood storage and desychronization
Nutrient uptake
Heavy metal immobilization
Food chain production
Aquatic habitat

RIS

”l—;—;"
© 0O 0 O ©

P
A

Estuarine marshes
o Shoreline anchoring and erosion abatement

Region 4 - North Atlantic

-,

:“4_

Freshwater marshes
o Sediment retention
Shoreline anchoring and erosion abatement
Nutrient uptake
Heavy metal immobilization
Food chain production
Aquatic habitat

3
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Estuarine marshes
o Shoreline anchoring and erosion abatement
o Food chain production

(Continued)
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Table 21 (Concluded)

Region 5 ~ Interior: North Central-Great Lakes

None

Region 6 - Interior: Desert Steppe

Freshwater marshes
o Ground-water recharge/discharge
Flood storage and desynchronization
Sediment retention
Shoreline anchoring and erosion abatement
Nutrient uptake
Heavy metal immobilization
Wintering waterfowl habitat

O 0 0 O oo

o

Region 7 ~ Interior: Midcentral

None
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ﬁa‘ PART V: ASSESSMENT TECHNIQUE DEVELOPMENT

133. The FHWA Technique (Adamus 1983) is the only identified comprehen-
sive wetlands evaluation technique that can be readily adapted to CE needs.
This technique, designed primarily for highway planners, has substantial
potential for application by the CE. It permits the user to assess the oppor-
tunity, effectiveness, and significance of a wetland in the performance of a
particular wetlands function. Assessments are expressed in terms of a high,
moderate, or low probability that the wetland provides a particular function.

134, The FHWA Technique has many characteristics that were identified by
the CE District survey as desirable. It is direct, examines all known wet- }
lands functions, assesses one or more wetland areas, is flexible enough to
provide different levels of precision based on different levels of available
information, and is reasonably repeatable. The procedure is based on informa-
tion in the technical literature. This characteristic is both a major
strength and a principal constraint. Since the technique is based on avail-
able literature, its use provides the most technically valid conclusions.
Conversely, data gaps represent inherent weaknesses. Results of research
proposed in the study plan will substantially reduce the number of data gaps
and thereby strengthen the technique.

135, Several refinements, modifications, and improvements are necessary

before the FHWA Technique is ready for field use. Principal among these are

the need for literature updating, computerization, addition of a mechanism for

sensitivity analysis, regionalization, and field testing.

Literature Updating

¥
F42™)
e

-

L.
rai]
RS

136. The FHWA Technique presently incorporates data available through

O

1)

S

}}}? 1981 (Adamus and Stockwell 1983), Updacing of the literature to the present,
:ﬂ:# and annual updating thereafter, will be conducted to improve validity within
A

Xt )] constraints imposed by the literature.
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QY .
" : Computerization
'-i‘ ;
e
:e, 137. The technique currently must be implemented manually, which is both
*~§ cumbersome and time coasuming. Development of computer software will essen-
il
é% tially eliminate this undesirable feature. The program will be written in
g
N FORTRAN 77 using MS-DOS as the operating system. Software will be designed
v for use with microcomputers and will include features for interacting with
f larger databases.
b Kf:;
H\\ S PR S .
:; ensitivity Analysis

<

138. The technique presently provides the user with a high, moderate, or

PRy
ﬁ./-.l‘ 1

low probability that a wetland provides a particular function. However, it

vyt A
-

i
’3":’}

Y2

does not provide any level of confidence in the assigned values. 7The sensi~-

e tivity analysis will incorporate a mechanism to reflect a level of confidence

¢

i;% in the conclusion.

3

‘éﬁf Regionalization

?@ 139. Regionalization of the FHWA Technique will simplify the procedure,
:§E improve the reliability of conclusions, and incorporate red flag features. A
Qi: screening feature will be incorporated to eliminate inapplicable and unneces-
=y sary procedures, thus reducing the laboriousness of the system. This feature
Sﬁ; will assess the quality of local data und lessen the probability of erroneous
é; interpretations. The red flag feature will allow users to focus on regional \
;JH wetlands values of critical significance (e.g. presence of endangered

@ species).

“r

ot Field Testing

gy 140, Field tests will be conducted in a variety of wetland situationms,

and the results will be used to revise the evaluation technique. Field test-

N
28 4
LRI VPRI RS P e por st woe g ]

:)ﬁ ing and revision will be an iterative process to ensure a current, technically
Q‘-’
Ay sound system that is useful to CE field elements. !
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PART VI: TECHNOLOGY TRANSFER

i
L2
e 141. The purpose of this part of the study plan is to present proposed
L8
"j methods for transferring the technology resulting from wetlands values
?ﬁ research to CE Districts and the general public. The ultimate utility of the
i?i resulting products will be influenced by the effectiveness of the technology
s',.\:‘: .
V transfer process. Five basic forms of technology output are proposed,
W including:
A
3&, a. Computerized wetlands values assessment technique. The
}8 assessment technique will be provided to CE Districts on
zﬂ. software for use with microcomputers. A user's guide will also
~ be provided.
o b. Computerized wetlands values database. This database, which is
“% currently available to several CE districts, will allow rapid
N, retrieval of values information useful in applying the assess~
}% ment technique.
fﬁ c. Technical reports. Technical reports of all CE wetlands values
Bt studies will be made available to CE Districts.
hfe d. Information brochures. A series of color brochures that
S describe wetlands functions and values in lay terms will be
UK produced for distribution to the general public.
e e. Training course. A proponent-sponsored training course will be
o developed to include instruction on use of the assessment
Y technique and values database.
o
4%
s,
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A
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) :
é%%f PART VII: FRAMEWORK FOR PROJECT IMPLEMENTATION %
.t; g :
'Zg( 142, This part of the study plan describes all project activities for

Eii; purposes of fiscal organization. All completed, ongoing, and proposed project i
;{i* activities are presented (Table 22). The project has been divided into seven }
S;ﬁa major topics and 37 secondary topics. The general objective and an approxi- %

mate schedule for implementation of each topic are also presented. Most i

)

q 3
gAY |
Tt

topics in Table 22 are necessarily broad at this time and should not be inter-

preted as task-level items. Development of specific tasks will be accom-

>
PRt

plished prior to implementation of individual secondary topics.
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PART VIII: CONCLUSIONS

143, National priority CE wetlands functions and values research needs
have been identified following a systematic approach. These priority research
needs were purposely established on a technical basis, without considering
such administrative constraints as fiscal and manpower resource limitations.
These constraints are realities, and it is unlikely that the CE will be able
to complete all high-priority research within a reasonable time frame. Conse-
quently, the WES is actively coordinating research efforts with other Federal
agencies who have an interest in and a need for information resulting from
wetlands functions and values research. Such efforts can result in the wisest
use of available resources in accomplishing the greatest possible portion of
the research needs identified in this study plan. An interagency steering
committee has been established to coordinate research activities, which should

accelerate development of a useful wetlands evaluation technique.
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